Abstract C 30H34Co2N4O16, monoclinic, P121/n1 (no. 14), a = 12.286(1) Å, b = 7.5947(7) Å, c = 17.925(2) Å, b = 100.007(2)°, V = 1647.1 Å 3 , Z = 2, R gt(F) = 0.025, wRref(F 2 ) = 0.064, T = 273 K.
Source of material A solution of dimethylformamide (10 mL) containing CoCl 2 · 6H2O (0.5 mmol, 0.119 g) and benzenetetracarboxylic acid (0.5 mmol, 0.127 g) was added slowly to a solution of dimethylformamide (10 mL) containing 2,2¢-bipyridine (0.5 mmol, 0.078 g). The starting mixture was stirred for 30 minutes and left to stand at room temperature for about a month. Red prism-shaped crystals were obtained.
Experimental details
The water H atom positions were refined under restraint to idealized geometry (d(O-H) = (0.90 ± 0.01) Å). The other H atoms were positioned geometrically and allowed to ride on their parent atoms at distances of 0.93 Å with U iso = 1.2 Ueq (parent atom).
Discussion
The variety of bridging abilities of 1,2,4,5-benzenetetracarboxylic acid (H 4 TCB) in the construction of metal-organic complexes has been received considerable attention [1] [2] [3] . Especially to our great interest, a H 4TCB molecule has four carboxylate groups. Some of them may participate in coordination in five possible fashions, while the others may be free. As a part of the continuing investigation of these complexes, we report here the crystal structure of the title complex with mixed ligands.
Each cobalt(II) atom has a distorted octahedral coordination environment. The base plane is formed by O5, O6, O7 and N1 atoms, two apicals are O1 and N2. The corresponding axial bond lengths (2.138(1) Å for Co1-O1, 2.141(1) Å for Co1-N2) are longer than the equatorial bond lengths of the range of 2.067(1) Å -2.125(1) Å. The two para-carboxylate groups of TCB binds two cobalt(II) ions in a monodentate manner to produce a dimeric complex, while the other two para-carboxylate groups are free. The carboxylate coordination modes above and the dimeric structure are significantly different from those found in the crystal structure of the water-poor [Co 2(C10H2O8)(C10H8N2)(H2O)], which consists of infinite layers formed by Co atoms, crosslinking carboxylate ions and water molecules [4] . The TCB forms a bridge between two Co(2,2¢-bipy)(H 2O)3 entities. The molecule contains a center of inversion in the center of the aromatic ring with the two water molecules located in the lattice. The distance between the two cobalt(II) ions which were bridged by TCB is 11.597 Å. The presence of two water molecules in the lattice and six aqua ligands in the dimeric molecule leads to a very extensive and complicated H-bonding system. All the aqua ligands form strong H bonds between themselves, or with the carboxylate O atoms (O2, O3, O4), while between water molecules with
ii , symmetry codes: (i) -x+1, -y+1, -z+1; (ii) x, y-1, z+1] form weaker H bonds. So, a two-dimensional network structure is formed by hydrogenbonding interactions. Moreover, a three-dimensional network structure is formed by the face-to-face p-p interactions of the aromatic rings of 2,2¢-bipy ligands belonging to adjacent dimeric units with a distance of about 3.55 Å. 
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[Co2(C10H8N2)2(H2O)6(C10H2O8)] · 2H2O
